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Abstract
Analysis of grain size parameters in rivers of Torogh Dam watershed, with gravelly bed, show three

sedimentary links in Moghan-Kortian sub basin that isolated from each other by discontinuities.
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Sudden changes in slope gradient because of tectonic effects and tributaries are the most important
factors causing changes in channel bed sediment texture and generation of different sedimentary
links. Also studies indicate role of two important factors, Hydraulic sorting or selective transport and
abrasion, in fining trend in this watershed basin.  Sediment yield in a sub basin has been calculated
using EPM method that, the amount of specific erosion of basin equal to 7 tons per hectare per year
and coefficient of sediment producing is 68% and amount of specific sediment of basin is 4.8 tons per
hectare per year.   

Key words: EPM, Sedimentary discontinuity, Sediment yield, Torogh Dam, watershed
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ô°¬ °¶õ� ô �±°¶þ °ôð~ °ü³ºõð~âþ ¬° ...

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï 001

{¿õü± 2- �èØ- ��° �·}± ìõ
õ¬ ¬° Þ�ð�ë °ô¬̈�ðú|ÿ Æ±Ý Þú �Þ�±�_ º�ìê

ÚÇÏ�� ¶ñä|ø�ÿ ¬â±âõðþ �¶	|

�- ðí�üþ �² °ô¬̈�ðú|ÿ ìõ°¬ ìÇ�èÏú Þú �² ðõÑ °ô¬̈�ðú|ø�ÿ ð�ìõ�ÖÜ

ìþ|��º~|.|


~ôë 1- ̈ç¾ú|ÿ ôÂÏý	 ô�¤~|ø�� ¶ñä|ºñ�¶þ ô °̈·�°û|ø�ÿ

´�õìõ°Öõèõÿ́ ¤õÂú|ÿ 
�±ü³ Æ±Ý �� {Óýý±��

°̈·�°û ¶ñä|ºñ�¶þ ô�¤~

{õ¬û|ÿ ¶ñãþ )°̈ñíõó ¶ñãþ �ý¼ �²
08 ¬°¾~(


øà �ù±�ï
)bD(

Þõø·}�ó

¨ñíõó ¶ñãþ 05¬°¾~° Öýéý	 ì»ù~

{�ú ì�øõ°

ìñ�Æíñú|ÿ ìñËî Ý ̈�á|¬�° ¬� °¶õ��� 
�±Ö}þ
°ô¬̈�ðú|�ÿ  )laQ(

{õ¬û|ÿ ¶ñãþ )°̈ñíõó ¶ñãþ �ý¼ �²
08 ¬°¾~ ü� ¶Çõ§ Ö±¶�ü»þ ôìñõ°Ý

Öýéý	 ì»ù~
)mJR(

°̈ñíõó ¶ñãþ 05¬°¾~ �� ¶Çõ§
Ö±¶�ü¼

Þõ�°{³ Þñãéõì±�
)qJ(

¬�ìñú|ÿ ìñËî �� ¶Çõ§ ̈�á|¬�° 

°¶õ��� 
�±Ö}þQ

°¶õ��� 
�±Ö}þ °ô¬̈�ðú|�ÿ 

{õ¬û|ÿ ¶ñãþ )°̈ñíõó ¶ñãþ �ý¼ �²
08 ¬°¾~ �� ¶Çõ§ Ö±¶�ü»þ ôìñõ°Ý

°̈ñíõó ¶ñãþ 05¬°¾~

ìñ�ÆÜ ̈�á ¬�°

{õ¬û|ÿ ¶ñãþ �ý¼ �² 05¬°¾~

°̈ñíõó ¶ñãþ 05¬°¾~

ìñ�ÆÜ ̈�á ¬�° �� ¬�ìñú|ÿ ìñËî

°¶õ��� 
�±Ö}þ Ú~üî)¬üî ²�°( tQ

°¶õ��� 
�±Ö}þ �·}± °ô¬̈�ðú|�ÿ)laQ(

Archive of SID

www.SID.ir

www.SID.ir


Ò±‹†ë ô ‹†æ °Ö}ò ¬°¾~ ô²ðþ ¬° „ó ì¥~ô¬û º~û …¶•€ ôèþ ‹ú

Æ±Ù �†üýò ¬¶• ‹† Þ†ø¼ …ð~…²û|ÿ ®°…– …² …üò {±…Þî Þ†¶}ú

ìþ|ºõ¬. �±…Þñ~âþ Â±ü� ›õ°º~âþ ðý³ ‹ú âõðú|…ÿ …¶• Þú

ìþ|{õ…ó ¶ú ²ü± °ôð~ ìœ³… °… ¬° „ó {»©ýÀ ¬…¬. °ôð~ Þéþ̂

›õ°º~âþ ‹ú| âõðú|…ÿ …¶• Þú …² ‹†æ¬¶• {† �†üýò|¬¶• ¬° ø± ²ü±

°ôð~€ ›õ°º~âþ ‹ù}± ìþ|ºõ¬. °ôð~ {Óýý±…– Þ�|º~âþ ){¿õü± 4-

û( ‹ú|¾õ°– ¾Ïõ¬ÿ ì»†ø~û ìþ|ºõ¬ ô Þ»ý~âþ ){¿õü± 4- ô(

ì»†‹ú ›õ°º~âþ ìþ|‹†º~. ‹ú ø± ¤†ë ìþ|{õ…ó ìùî^|{±üò …ì± ¬° …üœ†¬

¶ú �ýõ¶}ãþ ¬° ø± �†°…ì}± ‹†Ö}þ °… ‹ú {Óýý±…– ð†âù†ðþ ºý� ‹·}±

°ô¬̈†ðú ð·Œ• ¬…¬|.|

…Þñõó ‹† {õ›ú ‹ú …üò ðíõ¬…°|ø† ø± üà …² �ýõ¶}ãþ|ø†ÿ °¶õ‹þ ‹ú

Æõ° ›~…â†ðú {×·ý± ìþ|â±¬¬. �ýõ¶}ãþ °¶õ‹þ ºí†°û|ÿ üà ‹† Ÿù†°

Þýéõì}± Æõë ¬° ‹†æ|¬¶• °ô¬̈†ðú Ú±…° ìþ|âý±¬. Ÿõó …üò ‹©¼ …²

¤õÂú|ÿ „‹±ü³ ¬° Öýéý•|ø†ÿ ›ñõŽ ì»ù~ Ú±…° ¬…°¬€ °¶õ‹†–€

â±…ôèþ ô ¬ü·ßþ|ºßê ìþ|‹†ºñ~. ìÛ~…° ìý†ðú ô ìý†ðãýò ¬° …üò ‹©¼

ì»†‹ú ‹õ¬û Þú Îé^• „ó ð³¬üßþ …üò ‹©¼ ‹ú ìñ»† ô ì·†Ö• ¤íê ô

ðÛê Þí}± ìþ|‹†º~ Þú ìý³…ó ›~…ü¼ øý~°ôèýßþ °¶õ‹†– Þí}± º~û

…¶• .)9991 kculB & yeoH(||‹ú|Æ±Ù �†üýò|¬¶•€ ¬° …üò ‹©¼

ìÛ~…° ìý†ðú ô ìý†ðãýò Þí}± º~û Þú ¬èýê „ó °… ìþ|{õ…ó Ö±…üñ~ ¤íê ô

ðÛê …ð}©†‹þ ®°…– ¬…ðú °ü³{± ‹ú Ú·í•|ø†ÿ �†üýò|¬¶• ô …¤}í†æ_

¨±¬ º~ó ¶±üÐ â±…ôë|ø†ÿ ¬°º•|{± ¬…ð·• .)2002 nairuS(|||¬°

‹©¼|ø†ÿ ‹†æüþ …üò Ú·í• ‹ú Îé•̂ ›~…ü¼ øý~°ôèýßþ Þî€

›õ°º~âþ Þí}±ÿ ð·Œ• ‹ú ‹©¼|ø†ÿ …ð}ù†üþ ì»†ø~û ìþ|â±¬¬.

üßþ …² ¬æüê ìõö÷±̂ ¬° …üò …ì± Î~ï ô›õ¬ â±…ôë|ø†ÿ ¬°º• ‹ú|¬èýê

Þ†ø¼ ¶±Î• ›±ü†ó „Ž ô Þ†ø¼ ºý� ‹·}± ìþ|‹†º~ Þú ‹†Î™

üßñõ…̈}þ ‹ý»}± ÚÇÏ†– ¬° ‹©¼|ø†ÿ …ð}ù†üþ º~û …¶•. ðíõ¬…°

Þ�|º~âþ ô ›õ°º~âþ ¤†è• ÆŒýÏþ ¬…º}ú ‹ú|¾õ°{þ|Þú ìý³…ó

Þ�|º~âþ ‹ú Æ±Ù �†üýò|¬¶• …üò Ú·í• …Ö³…ü¼ ìþ|ü†‹~ Þú

ð»†ó|¬øñ~û|ÿ …Ö³…ü¼ ®°…– ¬…ðú|°ü³ …¶•. Þ»ý~âþ ðý³ °ôð~ÿ

ì»†‹ú Þ�|º~âþ ¬…°¬ Þú ð†ºþ …² ›õ°º~âþ ‹ù}± ®°…– …¶•|. |

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï101

ì¥í~ 
õ�ð�©	1� ¶ý~°Â� ìõ¶õÿ -¤±ìþ3� ¤�ý� �... {±ºý³ü�ó2� �¤·�ó º±ü×þ1� ¤�ì~ ¶ṏ}�ðéõ2|: �±
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ô°¬ °¶õ� ô �±°¶þ °ôð~ °ü³ºõð~âþ ¬° ...

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï 201

{¿õü± 4- �èØ- ðíõ¬�°|ø�ÿ °ôð~ {Óýý±�� ºý� �·}± °ô¬̈�ðú� �- ìý�ðãýò �ð~�²û|ÿ ®°��� �- ìý�ðú|ÿ �ð~�²û|ÿ ®°��� ¬- 
õ°º~âþ� û- Þ�|º~âþ ô- Þ»ý~âþ|  |

Archive of SID

www.SID.ir

www.SID.ir


ø·}ñ~. �̧ ‹ú|Æõ° ̈ç¾ú Îõ…ìê …üœ†¬|Þññ~û|ÿ �ýõ¶}ãþ|ø†ÿ

°¶õ‹þ ¬° …üò ²ü±¤õÂú {Óýý±…– ºý� ‹·}± ô ô°ô¬ ¶±º†̈ú|ÿ

Ö±Îþ ô Îõ…ìê …ð·†ðþ …¶• ){¿õü± 5||(.|

…² Æ±Öþ ‹±°¶þ �†°…ì}±ø†ÿ ‹†Ö}þ ¬° ²ü± ¤õÂú|ÿ ¶±‹±ž ðý³ ¬° …üò

{¥ÛýÜ ìõ°¬ ìÇ†èÏú Ú±…° â±Ö•. ‹ú| …üò ìñËõ° {Ï~…¬ 03 ðíõðú ‹±¬…º•

â±¬ü~. ‹±°¶þ|ø† ¤†Þþ …² ô›õ¬ Ÿù†° �ýõ¶}ãþ °¶õ‹þ …¶• Þú ‹†

{õ›ú ‹ú º±…üÈ üß·†ó ¬° Þê^ ¤õÂú|ÿ „‹±ü³ Îõ…ìê …üœ†¬|Þññ~û|ÿ …üò

�ýõ¶}ãþ|ø† ðý³ ì»†‹ú ²ü± ¤õÂú|ÿ ìÓ†ó- Þ±{ý†ó ìþ|‹†º~ ô …² „ðœ†üþ|Þú

¬° ‹±°¶þ ‹±„ô°¬ °¶õŽ€ …üò ²ü±¤õÂú …² …øíý^• Þí}±ÿ ‹±̈õ°¬…°

…¶• …² {õ¾ýØ ‹ý»}± „ó ¾±Ù|ðË± ìþ|â±¬¬||. |

‹ú|Æõ°Þéþ̂ ‹±°¶þ …ð~…²û|ÿ ®°…– ¬° ¤õÂú|ø†ÿ „‹±ü³ ¤†Þþ …²

°ü³º~âþ „ó|ø† ‹ú Æ±Ù �†üýò|¬¶• ìþ|‹†º~ Þú ¬° ¤õÂú|ø†ÿ

°¶õ‹þ ì}×†ô– ¬ô Î†ìê ›õ°º~âþ ô ¶†ü¼ ‹±…ÿ …üò ìñËõ° ¬° ðË±

â±Ö}ú º~û …¶• )›~ôë 2||(.|

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï301

ì¥í~ 
õ�ð�©	1� ¶ý~°Â� ìõ¶õÿ -¤±ìþ3� ¤�ý� �... {±ºý³ü�ó2� �¤·�ó º±ü×þ1� ¤�ì~ ¶ṏ}�ðéõ2|: �±
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River Fining Process ReferenceV6

Knik river,
Alaska

Sorting Bradley et al. 1972

Four rivers,
England

Abrasion & Sorting Knighton 1980

Sunwapta
river, Canada

Abrasion & Sorting Dawson 1988

Three
Streams, USA

Sorting Rhoads 1989

Czarny
Dunajec river,

Poland

Abrasion & Sorting Werritty 1992

Rhine river,
Switzerland

Abrasion Mikos 1994

North Fork
Toutle river,

USA

Sorting Seal & Paola 1995

Waipaoa river,
New Zealand

Sorting Gomez et al. 1997

Pine &
Sukunka

rivers, Canada

Sorting Rice 1999

Piave river,
Italy

Abrasion & Sorting Surian 2002

Dehbar river,
Iran

Abrasion & Sorting Moussavi Harami et
al. 2004

Torogh river,
Iran

Abrasion & Sorting This Study
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¬°¾~ ‹±„ô°¬ º~. ¶�̧ ‹† {õ›ú ‹ú ì¥†¶Œú|ÿ º~^– Ö±¶†ü¼ ø±

üà …² ²ü± ¤õÂú|ø† ô °…‹Çú|ÿ ²ü±€ Ö±¶†ü¼ ôüµû ì¥†¶Œú º~ Þú

ìþ|{õ…ð~ ìÛ~…° ì}õ¶^È Ö±¶†ü¼ ôüµû|ÿ ¶†æðú ø± ô…¤~ °… {Ïýýò

ðí†ü~|. |

5.1 Z . .P .T=PSW

PSW:|ì}õ¶^È Ö±¶†ü¼ ôüµû|ÿ ¶†æðú|)raeY.2mK/3m(€ T|

|Â±ü� ¤±…°{þ Þú ‹±…‹± …¶• ‹† |5.0 ]1.0 + 10/t[=T€ t¬ì†ÿ

¶†æðú|)°C(€ P|ì}õ¶^È ‹†°ð~âþ ¶†æðú )mm(|ô Î~¬P�þ ‹±…‹±

41/3 ô ZÂ±ü� º~– Ö±¶†ü¼ …¶•|. |

…üò ìÛ~…° ‹±…ÿ ø± üà …² ²ü± ¤õÂú|ø† ô Þê^ ¤õÂú ‹± ¤·�

ì}±ìßÏ� ¬° Þýéõì}±ì±‹^Ð ¬° ¶†ë ì¥†¶Œú º~û Þú ìÛ~…° ì}õ¶^È

‹±…ÿ Þê^ ¤õÂú 1/614 ì}±ìßÏ� ¬° Þýéõì}±ì±‹^Ð ¬° ¶†ë ‹±„ô°¬ º~û

…¶•. �̧ ‹† ¬° ðË± â±Ö}ò ô²ó ì©¿õÁ Ê†ø±ÿ ̈†á ìÏ†¬ë 5/1€

ìÛ~…° Ö±¶†ü¼ ôüµû ‹± ¤·� {ò ¬° øß}†° ¬° ¶†ë ô ¬° ðù†ü• {ò ¬°

ì†û ‹ú|¬¶• „ì~ Þú ð}†ü� „ó ¬° ›~ôë 1 …°…̂ú º~û …¶•. ÆŒÜ …üò

›~ôë Ö±¶†ü¼ ôüµû|ÿ Þê^ ¤õÂú ìÏ†¬ë 70/7 {ò ¬° øß}†° ¬° ¶†ë

ô ü† 12/51973 {ò ¬° ¶†ë …ð~…²û|âý±ÿ º~||.|

‹ú Þíà …üò �†°…ì}±ø† ìÛ~…° Â±ü� °¶õŽ|¬øþ ¤õÂú ‹± …¶†¹

ôÂÏý• {õ�õâ±…Öþ€ ºßê ô ì·†¤• „ó ÆŒÜ °…‹Çú|ÿ ²ü± ì¥†¶Œú

â±¬ü~||.      |

|                                                               01 + L/5.0 )H .P( 4 =uR

uR|Â±ü� °¶õŽ|¬øþ€ P| |ì¥ýÈ ¤õÂú|)mK(€ H…̈}çÙ

…°{×†Ñ ¤õÂú|)mK(|€ L|‹³°â}±üò Æõë „‹©ý³ ‹±…‹± Æõë ì·}Çýê

ìÏ†¬ë.)mK(||ìÛ~…° H||‹ú Þíà ðÛ»ú|ÿ {õ�õâ±…Öþ ô ¬¶}ã†û

ìõÚÏý^•|ü†Ž ›ù†ðþ SPG||ì¥†¶Œú â±¬ü~|.|

‹± …üò …¶†¹ ìÛ~…° uR||‹±…ÿ Þê^ ¤õÂú ìÏ†¬ë 86/0 ¬°¾~ ‹±„ô°¬

º~ Þú ¬° …üò ‹ýò ²ü±¤õÂú|ÿ ¬ô ‹ý»}±üò ô ²ü±¤õÂú|ÿ üà

Þí}±üò ìÛ~…° °… ¬…°… ø·}ñ~|. |

�̧ °¶õŽ ôüµû )PsG(|||‹± ¤·� {ò ¬° øß}†° ÆŒÜ °…‹Çú|ÿ ²ü±

ì¥†¶Œú ìþ|â±¬¬|: |

|                                                                                uR .PSW =PsG
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Þú ‹± …üò …¶†¹ ìÛ~…° …üò �†°…ì}± 38/4 {ò ¬° øß}†° ¬° ¶†ë

‹ú|¬¶• „ì~. ¬° ðù†ü• Þê^ °¶õŽ ¶†æðú )sG(||‹ú Þíà °…‹Çú|ÿ ²ü±

ì¥†¶Œú ìþ|â±¬¬|: |

|                                                                                            A .PsG =sG

Þú A|ì·†¤• ¤õÂú|ÿ „‹±ü³ …¶• ô ÆŒÜ …üò Ö±ìõë ìÛ~…°

°¶õŽ Þê^ 71/4251 ì}±ìßÏ� ¬° ¶†ë ‹±„ô°¬û º~ )›~ôë 3||(.|

‹±°¶þ|ø†ÿ °¶õŽ|ºñ†¶þ ô ‹±„ô°¬ °¶õŽ ¬° …üò ¤õÂú|ÿ „‹±ü³

ð»†ðã± °…‹Çú|ÿ ì·}Ûýî ‹ýò {Óýý±…– �†°…ì}±ø†ÿ ‹†Ö}þ ô {õèý~ °¶õŽ

ô…°¬û …² …üò ¤õÂú|ÿ „‹±ü³ ìþ|‹†º~€ ‹ú|Æõ°ÿ|Þú ÖÏ†èý•|ø†ÿ

{ß}õðýßþ ‹†Î™ {Óýý± ºý� ‹·}± °ô¬̈†ðú º~û ô ô›õ¬ ¶±º†̈ú|ø†ÿ

Ö±Îþ ‹† ºý� ²ü†¬ Þú ìÛ†¬ü± Ú†‹ê {õ›ùþ ‹†° °¶õ‹þ ‹ú ¤õÂú ¤íê

ìþ|Þññ~ …² Îõ…ìê ìõ÷± ¬° …üò ²ìýñú ì¥·õŽ ìþ|â±¬ð~. ÖÏ†èý•|ø†ÿ

…ð·†ðþ ô ô›õ¬ °ô¶}†ø†ÿ ì}Ï~¬ ¬° ì·ý± °ô¬̈†ðú Î†ìê ìÃ†Î×þ ‹±

‹†æ°Ö}ò ¤œî °¶õŽ {õèý~ÿ ¬° …üò ¤õÂú|ÿ „‹±ü³ ìþ|‹†º~|.|

77--  ||ðð}}ýýœœúú||ââýý±±ÿÿ

�ýõ¶}ãþ °¶õ‹þ ¬° Æõë °ô¬̈†ðú|ÿ Æ±Ý ô ‹©¿õÁ ²ü±

¤õÂú|ÿ ìÓ†ó- Þ±{ý†ó …² üà °ôð~ Þéþ̂ {ŒÏý• ðíþ|Þñ~ ô ¬°

Ú·í•|ø†ÿ ì©}éØ º†ìê °ôð~|ø†ÿ ì}×†ô– ìþ|‹†º~. …üœ†¬

ð†�ýõ¶}ãþ|ø† ô ðý³ {Óýý± ¬° ‹†Ö• °¶õ‹†– ÞØ Þ†ð†ë ð†ºþ …²

{Óýý±…– ð†âù†ðþ ºý� ‹·}± ‹ú Îé^• Ö±…üñ~ ô°ô¬ °¶õ‹†– ›†ðŒþ

{õ¶È̂ º†̈ú|ø†ÿ Ö±Îþ ìþ|‹†º~. ‹† ¤±Þ• ‹ú Æ±Ù �†üýò|¬¶• ¬°

ø± �ýõ¶}ãþ …ð~…²û|ÿ ®°…– °ü³{±€ ›õ°º~âþ ‹ù}±€ Þ�|º~âþ

ì˜Œ•|{± ô ìñ¥ñþ {õ²üÐ ®°…– Þ»ý~û|{± ìþ|â±¬¬ ô ¬° ðù†ü•

ìùî^|{±üò Ö±…üñ~ ¤†Þî ‹± °ôð~ °ü³ºõð~âþ€ ›õ°º~âþ øý~°ôèýßþ

ô ¶†ü¼ ‹õ¬û …¶•. ‹±„ô°¬ °¶õŽ ô…°¬û ‹† {õ›ú ‹ú ì»©¿†– …üò

¤õÂú||ÿ „‹±ü³ ô ðŒõ¬ …ü·}ã†û …ð~…²û|âý±ÿ ¬° ø±üà …² ²ü±¤õÂú|ø†

‹ú °ô½ ìÏ†¬ë �}†ð·ýê Ö±¶†ü¼ )MPE(||¾õ°– â±Ö}ú Þú …² …üò

ìý†ó ‹±…ÿ ²ü± ¤õÂú|ÿ ìÓ†ó- Þ±{ý†ó ìÛ~…° Â±ü� º~^– Ö±¶†ü¼

ìÏ†¬ë 15/0 ô ‹±…ÿ ô…¤~ø†ÿ „ó …² 43/0 {† 54/0 ì}Óý± ‹õ¬û …¶•. ‹±

øíýò …¶†¹€ ìÛ~…° Þê^ Ö±¶†ü¼ ôüµû|ÿ ¤õÂú ìÏ†¬ë 7 {ò ¬° øß}†°

¬° ¶†ë ìþ|‹†º~. Â±ü� °¶õŽ|¬øþ ¤õÂú 86/0 ô ìÛ~…° °¶õŽ

ôüµû|ÿ Þê ¤õÂú 8/4 {ò ¬° øß}†° ¬° ¶†ë ‹ú|¬¶• „ì~û …¶•.

‹±°¶þ|ø† ð»†ó ìþ|¬ø~ Þú ‹ýò Îõ…ìê ìõö÷^± ¬° …üœ†¬ ð†�ýõ¶}ãþ|ø†ÿ

°¶õ‹þ ô {õèý~ °¶õŽ ¬° …üò ¤õÂú|ÿ „‹±ü³ °…‹Çú|ÿ ì·}Ûýî ô›õ¬

¬…°¬|. |

ìì±±……››ÐÐ

Ú�ð��{þ� ¹. Ñ.� 5631�"ðÛ»ú|ÿ ²ìýò|ºñ†¶þ ì»ù~€ ìÛý†¹ 000052/1"

…ð}»†°…– ¶†²ì†ó ²ìýò|ºñ†¶þ|. |
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Gs(t/y) Gs(m3/y) GsP(t/h.y) GsP(m3/km2.y) RU% WS(t/y) WSP(t/h.y) WSP(m3 km2.y) A(km2) Watershed

50/383 23/522 04/1 65/28 03/0 18/8521 60/4 42/172 37/2 1

- - - - 08/0 89/5434 12/4 39/082 01/9 2

60/085 12/143 14/3 17/002 43/0 26/7071 68/8 78/095 07/ 3

- - - - 68/0 82/6447 77/6 65/154 07/9 4

67/0371 01/8101 80/5 65/892 25/0 03/0433 46/8 12/675 14/3 5

- - - - 25/0 50/9491 72/5 96/153 62/3 6

89/4511 04/976 09/2 7/071 95/0 42/2791 73/4 94/192 89/3 7

18/857 63/644 28/2 39/561 04/0 77/0291 3/6 20/024 96/2 8

43/563 09/412 58/2 98/761 13/0 69/9611 60/8 76/735 82/1 9

42/8841 44/578 02/6 77/463 34/0 98/9643 57/21 64/058 04/2 01

48/3051 26/0793 60/5 24/791 76/0 53/16001 46/6 33/344 53/31 11

90/ 18852 71/4251 38/4 30/482 86/0 12/51973 42/ 01/614 06/35
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